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PURPOSE:To provide a composite nonwoven fabric having high bulkiness and excellent cold feeling. 
CONSTITUTION:The objective composite nonwoven fabric is produced by laminating a 1st spun-bond 
nonwoven fabric layer 1 and a 2nd spun-bond nonwoven fabric layer 2. Both of the spun-bond nonwoven 
fabric layers 1 and 2 have areal density of 5-100g/m<2> and the fineness of the constituent filament is 15-3 
denier. The 1st spun-bond nonwoven fabric layer 1 contains, at intervals, 1st fused regions 3 formed by the 
self-fusion of the constituent filaments. It also contains 2nd fused regions 4 formed by the fusion of the 
constituent filament of the 1st spun-bond nonwoven fabric 1 and that of the 2nd spun-bond nonwoven fabric 
2 at intervals. There is no fused region except for the 1st fused region 3 and the 2nd fused region 4. The 
apparent density of the 2nd spun-bond nonwoven fabric layer 2 is preferably lower than that of the 1st spun- 
bond nonwoven fabric layer 1 . 
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CLAIMS 



TRANSLATION FROM JAPANESE 

JP S'-J09 3SS' 



[Claim 1] A composite non~woven fabric made through the 
lamination of two layers of spun-bond non-woven fabric of 
accumulated long fibres having a fineness of 1.5 to 3 
denier, with a basis weight of 5 to 100 g/m^ said 
composite non-woven fabric having the two following types 
of fusion regions arranged at intervals: 

(1) first fusion regions obtained through self-fusion 
between the long fibres that constitute the first spun-bond 
non-woven fabric layer, and 

(2, second fusion regions obtained through the fusion of 
the long fibres constituting the first spun-bond non-woven 
fabric layers and the long fibres constituting the second 
. spun-bond non-woven fabric layer. 

(Claim 2] A composite non-woven fabric according to Claim 
1, Characterized in that the second spun-bond non-woven 
fabric layer has a lower apparent density than the first 
spun-bond non-woven fabric layer. 

(Claim 3] A method for the manufacture of a composite non- 
woven fabric, characterized in that a composite sheet made 
Of accumulated long fibres with a fineness of 1.5 to 3 
denaer is formed on a first spun-bond non-woven fabric 
layer, wh.ch is also made of accumulated longer fibres with 
a fineness of 1.5 to 3 deniers and which has first fusion 
xegxons, obtained through self-fusion between said longer 



fibre, arranged at inLervais; and second fusion regions 
are provided on said composite sheet through the 
application of heat and pressure at intervals so as to fuse 
the long fibres constituting the first spun-bond non^woven 
fabrrc layer and the long fibres accumulated on said first 
spun-bond non-woven fabric layer. 

(Detailed description of the invention] 
(0001] 

[Field of the invention] 

This invention concerns a composite non-woven fabric of 
excellent bulkiness and coldness and a method for its 

TZlToTT ^^"'^"^^^ ^ —oven fabric and 

a method for .ts manufacture, especially appropriate for 
. Its use .n disposable diapers, sanitary napkins, and as a 
constituent of the outer material of hygienic products, 
surgery clothing, quilting, poultice substrate material 
among -others. 

[0002] 

[Description of the prior art] 

ToZTT.'° """^ fabric. .pu„-.,„, 

ar. relatively les. expensive, end they «e therefore 
theii'."::' ' ""'"^ application.. However, 

Short T,l "'""^^ " " ^-^^^ °f 

Short fibre non-woven £«brios. Here, -coldness" refers to 

f^r.os When body heet is rapidly absorbed, the fabric 

heat IS not as rapidly absorbed, the fabric stays war., 
which IS regarded as good coldness. 

(0003) 

It is well known that the bulkiness and the coldness cf 

trapped between the constituent fibres. Therefore, the 
«ason for the Inferior business and coldness of spun-bond 



.on-wov«n f.hri.. .Ue= in the tact that there i. i.ss air 

their constituent Ion, fibres than in the case cf short 
fibre non-woven fabrics. Because of this, a ..ethod simiiar 
to the following is carried out conventionally in order to 
increase the air content between long fibres. Methods such 
as the following have thus been used conventionally to 
increase the air content between long fibres. Examples of 
niethods for increasing the air content between fibres 
include the use of long fibres in the for. of crimped 
fibres to prevent the long fibres from being arranged too 
densely or the alternative use of long fibres having a 
modifred cross section to prevent the long fibres from 
adhering to each other. 

[0004] 

[ Problem (s) to be solved by the Invention] 

ITnslT^T. '° '""^^^^ ^^^"^ between 

constituent long fibres by .eans of an approach <iif f erent 

rrom the two methods above In oartir.„iz,». *u 

. • "uve. xn particular, the above two 

methoas endeavour to incr^^o h-h^ ^ ^ 

<-w increase the amount of air by devisino 

'Z^T' °' themLi:es ' 

TmounT r."""'" ' ■"^"•"^ t^e 

stru tuirr " """^ -^-—en layered 

Structure. As a result of repeated studies that led to the 

oJ a special — 
°t a special non-woven laminated structure. 

[0005] 

[Means for solving the problem] 

This invention rel^i-i^Q ^ 

through the lamlnat . <=°-»P°="« non-woven fabric made 
fabrifof a '^''^ '"^"^ °' 'P^-^-d non-woven 

tT, de° h-ing a fineness of 1 s 

to 3 denrer, w.th a basis weight of 5 to 100 g/m^ saTd 
ompos te non woven fabric having the two folLwi'ng t^s 
Of fusion regions arranged at intervals: 



(1) fir.sr fusion regions obtained through self-fusiori 
between the long fibres that constitute the first spun-bond 
non-woven fabric layer, and 

(2) second fusion regions obtained through the fusion of 
the long fibres constituting the first spun-bond non-woven 
fabric layers and the long fibres constituting the second 
spun-bond non-woven fabric layer. 

(0006] 

The composite non-woven fabric concerning this invention 
consists of a first spun-bond non-woven fabric layer 1 and 
a second spun-bond non-woven fabric layer 2. The first 
spun-bond non-woven fabric layer 1 is made through 
accumulation of long fibres with 1.5-3 denier fineness. If 
the fineness grade of the long fibres exceeds 3 deniers, 
the suppleness of the first spun-bond non-woven fabric 
layer 1 decreases, which is not desirable for its use as a 
component of the outer material in sanitary and hygienic 
Products. Long fibres with a denier of less than 1.5 will 
Slow down the manufacture of the first spun-bond non-woven 
fabric layer 1. The basis weight of the first spun-bond 
non-woven fabric layer 1 is 5-100 g/.^. if the basis weight 
Of the first spun-bond non-woven fabric layer 1 exceeds 
100 ..g/m the suppleness of the first spun-bond non^woven' 
rabric layer 1 decreases, which is not desirable for its 
use as the superficial material in sanitary and hygienic 
products, on the other hand, a superficial area of the 
f.rst spun-bond non-woven fabric layer l lower than 5 g/m^ 
-.es It too thin to handle, which is also not desirable. 

[0007] 

Th.fi..t fusion ..gions 3 a„ distributed at interval, in 
this f.rst sp.n-bond non-woven fabric layer 1. Thsse first 
fusion regions 3, are mutually self-fused with the 

their po 'r • "''""^ '^^y «t 

their point Of mutual contact. These first fusion regions 3 



are Kp.ced at fixed intervals. For instance, if the fi^st 
fusion region 3 is a dot-shaped fusion region, the 
arrangement will have a scatter dot pattern; alternatively, 
a Une-shape fusion region 3 will give a grid-like 
arrangement . 



[0008] 



The second spun-bond non-woven fabric layer 2 is also made 
through accumulation of long fibres with 1.5-3 denier 
fineness, which is equivalent to the fineness of the first 
spun-bond non-woven fabric layer 1. The basis weight of the 
second spun-bond non-woven fabric layer 2 is 5-100 g/m^ 
wha.ch is equivalent to the basis weight of the first spun- 
bond non-woven. fabric layer 1. This second spun-bond non- 
woven fabric layer 2 is laminated against the first spun- 
bond non-woven fabric layer 1. This way, the second fusion 
regions 4 arranged at intervals are created through the 
mutual fusion of. the constituent long fibres of the- first 
spun-bond non-woven fabric layer 1 and the second spun-bond 
non-woven, fabric layer 2.. m these second fusion regions 4, 
sxnce the constituent long fibres of the first spun-bond 
non-woven fabric layer- a and those of the second, spun^bond 
non-woven, fabric . layer 2 are both melted, the : constituent 
long .fibres, of the first spun-bond non-woven fabric layer 1 
and those of the second spun-bond non-woven fabric layer 2 

sllolTTr T"! ^^^^-^ ' 

bitterns ^^^^^ ^ e 

f0009] 

further"' °' ha. no 

ZToll 3 h" 

fu!th " i-l-ion Of 

xn 1. r" "'""^ '^'^ *° undesirable decease 

lead toTf " °' ""^ """^"^^'^ " f^^--' °- 

nuids H P«-ability to urine or ther 

"uids wh.oh is iikewise undesirable in the outer 
materials of sanitary products Ti- < . , 

y proaucts. It is also advisable that 



. the apparent density ol Lhe second spun-bond non-woven 
• fabric layer 2 in this invention should be lower than that 
Of the first spun-bond non-woven fabric layer 1, owing to 
the following reasons, when the composite non-woven fabric 
of the present invention is used as the outer material, the 
second spun^bond non-woven fabric layer 2, which has fewer 
fusion regions, should face the skin for better 
permeability of .urine or other fluids in sanitary products 
Since xt is desirable that the second spun-bond non-woven 

fabric layer 2 has a good contaci- u7-i t-v, v ■ 

ywuu coniiact With the skin, the second 

spun-bond non-woven fabric layer 2 should have a lower 
apparent density. A lower apparent density means a higher 
bulkiness, which is better for skin contact. The apparent 
density of the first spun-bond non-woven fabric laye>- 1 and 
the second, spun-bond non-woven fabric layer 2 can be 
compared by means of electronic microscope pictures of both 
layers, taken at equal magnifications. More precisely, the 
apparent density of the first spun-bond non-woven fabric 
layer 1 ranges between 0.15-0.4 g/cm3, whereas that of the 
.second spun-bond non-woven fabric layer 2 ranges between 
0. 1-0.2 g/cm^ . 

[0010] . ■ ' '■ " 

The constituent long fib.«, of fi„t spun-bond non- 
"ov«„ fabr.o i.ye, 1 constituent aong fibres of the 

second spun-bond non-woven fabric layer 2 can be any o( the 
taown ion, fibres, for example polyolefin long fibres^ 
polyester long fibres, polya^ide long fibres etc. The long 

. crxn,ped or non-uniform cross section geoa,etry. 
(0011) 

The composite non-„ove„ fabric of the present invention can 
be manufactured according to the following process FiLt 
h^ough th. .nown melt-spinning process, II lol fibrL 

hLern"? -cumulated into a sheet- 

shaped ncn-„oven web. Then the. non-woven web is passed 
between a heated embossed roller, with a plurality oJ 
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protrusion, on its surface, and a smooth roller; or between 
a pair of heated embossed rollers, with a plurality of 
protrusions on their surfaces. As a result, the constituent 
long fibres of the non-woven web are melted by the 
protrusions of the embossed rollers, fusing among 
themselves to create the first spun-bond non-woven fabric 
layer 1 with the first fusion regions 3. Next, through the 
known melt-spinning process, long fibres are drawn through 
spinning and gathered into a sheet of non-woven web, on top 
Of the first spun-bond non-woven fabric layer !• thus a 
composite sheet composed of the first spun-bond' non-woven 
tat,ric layer 1 and the non-woven web are obtained. Now this 
composite sheet is passed between a heated embossed roller 
With a plurality of protrusions on its surface, and a 
smooth roller; or between a pair of heated embossed 
rollers, with a plurality of protrusions on their surfaces. 
Thus the constituent long fibres of the non-woven web and 
the constituent long fibres of the first spun-bond non- 
woven fabric layer 1 melt and fuse among themselves, 
forming the second fusion regions 4, whereby the final 
ToZlVt """■"""^'^ - Obtained. This composite non- 

IZ . therefore only fi..t fusion regions 3 

and second fusion regions Fusion regions 3 and 4 Ire 
formed by the heat and pressure applied through a plurality 
of protrusions, spaced at inters;,!, ^« p uraxicy 

en±,ossed rollers Th. /^ °" s^^fa<=e of the 

«ci rollers. The fusxon regions 3 and 4 are spaced 
accordingly at fixed intervals in i-h^ 

j-atervais in the non-woven fabric. 

E0012] 
[Examples] 
Example 1 

Polypropylene resin of melt flow rete 40, Q-value 2 5 
™el.e. t.ro.,H .e.Un, .o .ao-c and .llTjr. 

*ibres the „ ' " ^"^^ ^ Ion, 

lonTn. e" """" — -tm/t^e 

wa, ^ scavenging conveyor. This non-woven web 

"BS pa„ed between a heated emboa=ed roller with a 



- i- ' 



plurality of point-Shaped protrusions, and a smooth roller 
to Obtain the first spun-bond non-woven fabric layer with a 
scatter dot arrangement of first fusion regions. This first 
spun-bond non-woven fabric layer had an basis weight of 
11 g/In^ the total area of the first fusion regions, 
relative to the total area of the non^woven fabric, was 5% 
The diameter of the circular tips of the protrusions on the 
heated embossed roller was 0 . 6 mm, the temperature of the 
en^bossed roller 130-c. The linear pressure between the 
embossed roller and the smooth roller was 80 kg/cm. 

[0013] 

onto this first spun-bond non-woven fabric layer a 
laminated composite sheet of the first spun-bond' non-woven 
•fabric layer and a non-woven web was obtained through the 
accumulation of long fibres following a process identical 
. to the one described above. The basis weight of the non- 
woven web in the composite sheet was 11 g/m^ This 
composite sheet was then passed between a heated embossed 
• roller with a plurality of point-shaped protrusions, and a 
smooth roller to obtain a composite non-woven fabric 
containing the second fusion regions. The total area of the 
second fusion regions, relative to the total area of the 
.composite non-woven fabric, was 0.8%. The linear 

a grid-lxMe pattern with a gap of 10 mm between ridges; the 
temperature of the embossed roller was 130"C. The iLar 
ITsTV/oT^ embossed roller and the smooth roller 

[0014] Example 2 

A o^posit. non-„ov.n fabric „aa obtained following th. 

procedure a. in Example 1, b« „i.h th« difference 
the — "''tamed .nder 

llTl 7'^ --"-iy. the second fusion 

ZIT conditions in whioh the first 

fusion regions were formed in Example 1 
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[0015] Comparative example 

A spun-bond non-woven fabric identical to the first spun- 
bond non-woven fabric layer of Example 1 was obtained; 
except for its basis weight of 22 g/in% this spun-bond non- 
woven fabric was identical to the first spun-bond non-woven 
fabric layer, 

[0016] 

The results of the measurements of thickness, apparent 
density, thermal conductivity and softness performed on the 
composite non-woven fabrics of the examples and the spun- 
bond non-woven fabric of the comparative example are 
displayed in Table 1. 



TABLE 1 





Example I 


Example 2 


Comparative 
example 


Basis weight g/m» 


22 (11x2) 


22 (11x2) 


22 


Thickness mm 


0.38 


0,37 


0.19 


Apparent density 
g/cm^ 


0.06 


0.05 


0.12 


Thermal conductivity 
W/cm - "c 


0.025 


0, 026 


0.C33 


Softness points 


20 


20 


0 



The procedures for the measurements of the parameters 
Table 1 are discussed next. 



in 



(1) Thickness; a compression test unit KES-FB3 from 
Kato Tech was used; the thickness was measured under a 
load of 0.5 g/cm' on a non-woven fabric test area of 
2 cm^ . 



(2) Apparent density: its value is given by 

M/{DxlOOO), where H is the non-woven fabric basis 
w^xght in g/m^ and D the thickness in mm obtained in 
(1). Its unit of measurement is g/cm' . 
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(3) Thermal conductivity: was measured using a test 
unit KES-F7 from Kato Tech. Thermal conductivity is 
given by W-d/a-AT, where W is the heat flow loss, D i 
the thickness of the non-woven fabric, A is the area 
of the hot board and AT stands for the difference in 
the temperature of the non-woven fabric. The unit of 
measurement of thermal conductivity is W/cm -C. 

(4) Softness: evaluated by means of a tactile test 
performed by a panel of 20 people holding in their 
nands the non-woven fabric of Example 1 and of the 
comparative example, then the non-woven fabric of 
example 2 and of the comparative example; in both 
cases each person judged which one felt softer, 
thereby adding 1 point/person to that item's score. 

[0017] 

AS is clear from the above results, in the comparison 
.between the composite non-woven fabrics of Examples 1 and 2 
and the spun-bond non-woven fabric of the comparative ' 
example, although their basis weight is the same, the 
thicknesses of the former are greater, their- apparent 
density lower and their softness superior. They boast 
therefore an excellent bulkiness and softness. The 

small thermal conductivity (body heat dissipates with more 
tOOIS] 

IFunctic and effect (s, of the inv.ntlonj 
A= explained above, the composite non-woven fabric of the 
present invention i. „ade through lamination of a fiL and 

IZ llZT'" ''"^'^ ^oth non- 

woven fabric layers are joined at intervals by second 

i::e::r:„ .^r ^stLted 

intervals rn the first sp,.n-bo„d non-woven fabric layer. 
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As a i^sulL, owing to the high amount ot air trapped 
between the first and the second spun-bond non-woven fabric 
layers, or, more properly, between the constituent long 
fibres of the first and the second spun-bond non-woven 
fabric layers, a composite non-woven fabric can be obtained 
which has an excellent bulkiness and a superior coldness. 
The composite non-woven fabric according to the present 
invention is thus specially suited for its use as a 
component of the outer material in sanitary and hygienic 
products that require a direct contact with the skin. 

(Simple explanation of the drawings] 
[Figure 1] 

This figure shows a cross-section of an example- of a model 
composite non-woven fabric according to the present 
invention. 



[Key to figure] 

1 First spun-bond non-woven fabric layer 

2 Second spun-bond non-woven fabric layer 

3 First fusion regions 

4 Second fusion regions 



